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Docket Managehent System 
U S .  Department of Transportation 
Room Plaza 401 
400 Seventh Street, SW 
Washington, D.C. 20590-0001 
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Re: Notice of Proposed Rulemaking on Licensing and Safety Requirements for Launch (Docket 
Number FAA-2000-7953; Notice No. 00-10) 

To Whom It May Concern: 

On behalf of Lockheed Martin Astronautics, The Boeing Company, Orbital Sciences 
Corporation, Sea Launch Company, L.L.C. and Intemational Launch Services, I am enclosing 
two copies each of comments prepared in response to the Federal Aviation Administration 
("FAA") Notice of Proposed Rulemaking ("NPRM") on Licensing and Safety Requirements for 
Launch, published in the Federal Register at 65 Fed. Reg. 63,922 on October 25,2000; and a 
letter dated April 23,2001, signed on behalf of the five companies joining in submission of the 
comments. I also am enclosing five additional copies of this letter to be date stamped and 
retumed to our waiting messenger as proof of filing. 

Please feel free to contact me if you have any questions or need additional information. 
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S inc el-el y, 

Elaine David ' L 
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Ms. Patricia G. Smith 
Associate Administrator for 

Federal Aviation Administration 
Room 331, AST-1 
800 Independence Avenue, SW 
Washington, DC 20591 

Commercial Space Transportation 

Re: Notice of Proposed Rulemaking on Licensing and Safety Requirements for Launch 
(Docket No. FAA 2000-7953; Notice No. 00-10) 

Dear Ms. Smith: 

The attached is submitted on behalf of the undersigned companies in response to the above-referenced 
Notice of Proposed Rulemaking (NPRM) published by the Federal Aviation Administration (FAA) in the 
Federal Register on October 25, 2000. This joint response is comprised of two volumes, the first of 
which is an Executive Summary highlighting our major concerns and recommendations, and the second 
of which is a detailed line-by-line review of the NPRM including our proposed changes and supporting 
rationale. Additionally, a proprietary Cost Impact Analysis has been submitted under separate cover by 
each of the undersigned companies pertaining to their respective launch vehicle programs. 

We wish to emphasize that we continue to support the FAA’s mission of ensuring public safety and 
acknowledge its statutory authority for regulating commercial launch activities conducted from both 
federal and non-federal ranges. To that end, we offer our expertise to the FAA in its effort to develop a 
regulatory framework that strikes a proper balance between ensuring public safety and fostering the 
competitiveness of the U.S. launch industry. 

Upon conclusion of a comprehensive review of the proposed regulations, it is our considered opinion that 
implementation of final regulations as written in the NPRM will have a profound adverse effect on both 
the operational and financial aspects of launch activities conducted by our respective companies. The 
anticipated cost of compliance with the regulations as drafted will place our continued viability in the 
launch services arena at risk. In addition to substantive cost concerns, we believe the NPRM proposes 
signifjcant changes to a proven and robust safety process and does so with no corresponding benefit to 
public safety. We believe this was not the intent of the FAA and respectfully submit that the FAA’s 
responsibilities can be fulfilled more effectively with an alternative approach to that presented in the 
NPRM. 

We also believe that our submission of this joint response will be of benefit and assistance to the FAA by 
pro\riding particular insight into the basis for our concerns and recommendations, because it represents 
the collective views of a majority of domestic launch operators, large and small, and is based on the 
context of our collective experience gained in hunch operations over the past four decades at both federal 
and non-federal ranges. Moreover, it is our collective view that the changes to, and phased approach to 
implementation of, these regulations outlined in our comments and recommendations will allow the FAA 
to achieve its objectives of maintaining public safety while promoting the health of the U.S. launch 
industry through the development of a regulatory environment conducive to these goals. 
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We are committed to working with the FAA to achieve these objectives and look forward to a continued 
dialogue on this subject through the auspices of the Commercial Space Transportation Advisory 
Committee (COMSTAC) and other means as may be deemed appropriate. 

Sincerely, 

A 

G -  
G. Thoinas Marsh 
President 
Lockheed Martin Astronautics 

Ronald J. Grabe 
Executive Vice President and General Manager 
Launch Systems Group 
Orbital Sciences Corporation 

Mark Albrecht 
President 
International Launch Services 

for Gale Schluter 
Vice President and General Manager 
Expendable Launch Systems 
The Boeing Company 

Y 

Will Trafton 
President and General Manager 
Sea Launch Company, L.L.C. 

cc: Mr. Ronald Gress, FANAST-200 
Ms. Laura Montgomery, FANAGC-200 
Mr. Michael Dook , FAA/AST-200 
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Preface 

We. the undersigned members of the United States launch 
industrq ( Lockheed Martin Corporation, The Boeing 
Companq . Orbital Sciences Corporation, Sea Launch and 
International Launch Services. Inc.) have reviewed the 
Federal Aviation Administration's ("FAA") Notice of 
Proposed Rulemaking on Licensing and Safety 
Requirements for Launch, Docket No. FAA 2000-7953 
dated October 25, 2000 ("NPRM"). We, as well as other 
entities experienced in the launch business with whom we 
have consulted, believe that this NPRM. if published as a 
final rule. will have a significant. adverse financial and 
operational effect on launch operations in the United States. 

We set forth our assessment of the NPRM's impact neither 
lightly nor without due consideration. Our collective view. 
however. is that the impact of implementing this NPRM will 
be significant and adverse. Of primary concern is the 
anticipated cost of compliance with the NPRM as drafted, 
which we collectively assert will undermine our 
competitiveness in the world market to the point of 
-jeopardizing our continued viability. Our preliminary 
estimates indicate a collective iinpact to our respective 
companies on u rozigh order of' niugnitirde runging ~jronj 
S500 niillion to $ 1  billion over a period of five years. 
Moreover. the burdens and competitive disadvantages this 
NPRM would impose on the U.S. coininercial launch 
services industry (the "Industry") are unnecessary in that 
they are: 

I .  Not statutorily mandated: 

2. Inconsistent with the Coininercial Space Launch Act's 
("CSLA") finding that private sector launches and 
associated services should be regulated only to the 

extent necessary to protect. among other things. the 
public health and safety:' and 

3 .  Would not enhance the safety launch operations, as 
the NPRM is not directed towards addressing 
deficiencies in current safety standards or 
requirements or the failure of the Industry to 
maintain a high level of assurance of public safety. 

Considering that: ( 1 )  the FAA has the statutory 
flexibility to accept the assistance of other executive 
agencies in fulfilling its obligations under the CSLA:' (2) 
the Air Force's (i. e. ,  another executive agency's) launch 
range safety requirements are comprehensive, efficiently 
and effectively implemented. familiar to the Industry and 
applicable to both government and coininercial launches: 
and (3) the Industry, which is subject to the Air Force's 
standards at the Federal Ranges, has an impeccable 
safety record, adoption of this NPRM is neither 
necessary nor appropriate. 

We strongly believe that the FAA's position. as 
articulated in the NPRM, is contrary to our long-held and 
unchallenged understanding of the statutory framework 
under which the FAA operates. Under the CSLA. the 
FAA is tasked with encouraging, facilitating and 
promoting coininercial space launches by the private 
sector.' In carrying out this mission. the FAA is directed 
to establish a streamlined regime for the licensing and 
regulation of coininercial launch operators. To that end, 
in its wisdom. with enactment of the CSLA, the 
Congress 
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conferred on the Department of Transportation ("DOT") the 
authorit) to establish the universe of licensing requirements. 
This includes the discretion to detennine how those 
requirements must be met and which executive agency is 
best suited to promulgate and enforce them. In this regard, 
the FAA has the flexibility under the CSLA to develop and 
issue its own rules, incorporate the rules or requirements of 
other elecutive agencies into its own rules. or allow 
compliance with other executive agencies' rules and 
requirements to satisfy the FAA's rules. 

Historicall!. DOT - most recently through the FAA ~ has 
employed each of these three approaches available to it. as 
set foizh above, prudently and generally successfully in 
accordance with the discretion it has had, and continues to 
have. under the CSLA to do so.' The FAA has endorsed and 
adopted holesale as part of its licensing requirements the 
range safet) regime administered bq the Air Force (;.e., 
EWR 137- 1 ) to apply to commercial launch operations at the 
Federal Ranges. The FAA and its predecessor office within 
the Office of the Secretary of Transportation also 
promulgated its own regulations. The availability of these 
options to establish the definitive set of requirements for 
commercial launch activities, and the tlexibility of tailoring 
or selecting among them, is extremely successful as 
evidenced bj, the Industry's outstanding safety record. 
Moreover. iinpleinentation of this approach has been critical 
to the Industry's ability to address and manage the 
tremendous technical risks inherent in this business and the 
unyielding competition from foreign launch service 
providers. Therefore, we respectfully submit that, if the 
FAA bere to codify the proposed rules set forth in the 
NPRM - because they would not provide the Industry with 
any improvement in streamlining the existing approach to 
licensinz and regulation. would unduly and unnecessarily 
increase the regulatory burden on launch operators and 
would not coininensurately enhance public safety -- the FAA 
would be in conflict with its inandate under the CSLA. 

Our consolidated response to the NPRM consists of this 
volume and its accompanying technical volume. It is 
intended to provide a detailed coinpilation of relevant data, 
information and insights to support our conclusions in this 
matter. Our principal goals are to offer coininents to the 
FAA that are useful and productive and help to achieve a 
final rule that meets the needs of the FAA. the Industry and 
the public. 

Over the past forty years. the Industry has demonstrated an 
exemplar! public safety record. During this period. the 
Industry has worked closely with the Federal Ran, ees to 
develop and implement systems that ensure that the public is 

' Por  e\arnple. the FAA allon5 the rules administered h! the 
Occupational 5afet) and Health Admini~tration to regulate norher 
saleti tor those engaged 111 commercial launch operation\ 

never exposed to an unacceptable risk arising fi-oin 
launch processing or launch operations. All members of 
the Industry, including the undersigned entities, have 
been active participants in this effort. 

We acknowledge that we have not always agreed with 
the Federal Ranges' approach to the imposition of certain 
range safety requirements. particularly when those 
requirements took the form of design solutions. We 
appreciate. however, that the Federal Ranges (through 
their safety officers) strive to interpret the requirements 
in a manner that meets the ob-jectives and intent of the 
requirements without creating undue hardship for the 
Industry. The Federal Ranges' approach allows for 
flexibility i n  choosing and developing appropriate and 
cost-effective methods to meet those requirements. 
Within this framework, we have established positive 
working relationships, understandings and approaches 
that have resulted in the current high level of public 
safety that is maintained by the Industry and the ranges 
at the relevant launch sites. 

Likewise, the designs and operations used in launch 
processing and launches are a product of mutual 
agreements reached over the years between each member 
of the Industry and the affected Federal Ranges. These 
agreements afford each launch operator the requisite 
tlexibility needed to account for individual variations in 
launch vehicles and launch programs without 
compromising public safety. The outstanding safet) 
record of the Industry is testament to the success of this 
arrangement. Consequently, we respectfully question the 
need to upend or alter this successful and productive 
arrangement. particularly in light of the fact that the FAA 
is not legally compelled to do so. To the contrarir. the 
FAA is well within its statutory inandate when it accepts 
the regulatory regime of another executive agency. in 
this case the Air Force. in fulfilling its obligation to 
safeguard public safety. 

Clearly. we support the FAA in its mission of ensuring 
public safety, along with its continuing efforts and 
successes in carrying on the traditions and underlying 
processes that have shaped the industries under its 
jurisdiction, including the U.S. launch industry, into one 
of the safest industries in the world. As stated above. 
one of our primary goals in offering these consolidated 
coininents is to assist the FAA in achieving its mission. 
In addition, we offer our experiences and expertise in 
helping to strike the requisite balance between the need 
to ensure public safety and maintaining the exemplary 
safety record of the U.S. launch industry with the need to 
maintain the competitiveness of the U.S. launch industry 
in the global market. 

... 
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Introduction 

This consolidated submission is based upon both our 
independent and collective assessments of the NPRM. It 
seeks to set forth our positions on those issues of coininon 
concern in a manner that will prove helpful and productive 
for the FAA during its review of the NPRM. 

Outline Of Submission 

This submission is divided into two volumes: Volume I 
contains our overall, broader comments on the NPRM and 
our assessment of its impact on the Industi-jr. Volume I 1  
features a more detailed discussion of the text set forth i n  
the NPRM. and includes our proposed alternatives to the 
terms and approaches offered therein. Separate 
submissions, to be made by each of the undersigned 
companies individually, will address the analysis 
undertaken by each company as to the NPRM's cost and 
other impacts on that company. 

We hope that our submission. which is based upon our 
review of the NPRM in the context of the individual and 
collective experiences we have acquired over the past forty 
years. will provide the FAA with an important insight and 
understanding into our concerns and recommendations. 

General Overview 

Each of us has provided launch services for both 
coininercial and government customers for many years. 
As companies with considerable engineering, design and 
launch processing expertise, we, are in close coordination 
with the respective range safety offices on both the Eastern 
and Western Ranges. Through this coordination and our 
risk analyses, we have been instrumental in identifying the 
safety hazards and public safety risks associated with 
launches from those ranges as well as the ranges at 
Kwajalein. NASA Wallops Flight Facility. White Sands 
and Kodiak. Alaska. Our expertise and relationship with 

the Federal Ranges has significantl}, contributed to the 
safety of U.S. launch programs overall. 

At the same time. the coinmercial launch industry as a 
whole has become global and increasingly competitive. 
The coininercial viability of the various members of the 
Industry now relies upon the ability to compete 
aggressively with non-US launch services providers and 
operators. such as Arianespace. The Industry is already 
under significant pressure from international competition. 
Additional regulatory burdens that could affect the 
Industry adversely should be carefully weighed against the 
benefits of such burdens. 

It is thus with respect for and sensitivity to the 
complexities involved in balancing the need to ensure 
public safety with the need to maintain the competitiveness 
of the Industry that we have identified. in this consolidated 
response, the following issues arising under the NPRM 
that we believe require modification and/or clarification. 
We collectively maintain that full and due consideration 
must be given to these concerns. to forge an effective and 
acceptable means of striking the requisite balance: 

1 .  The need for transparency in terms of what set (and 
what kind) of safety requirements will apply, which 
agency will have responsibility for administering and 
applying those requirements and how the new 
requirements specifically will impact existing 
programs. 

2. The need for consistency in how the established 
safety requirements will apply with regard to a 
particular launch vehicle launching fi-om a specific 
launch site. with clarity provided for how differences 
in programs and vehicles will be adequately and 
reasonably addressed in licensing, operational and 
procedural contexts. 

I 



/ N  TROD UCTI On' 

7 
3. 

4. 

- .  5 

6. 

7 .  

The need for predictability with respect to what will 
be required of launch operators to comply with the 
technical. procedural and tinancial requirements 
sought to be imposed. 

The need to maintain operational and technical 
flex i b i 1 i ty in conduct ins  launch operat ions, w h i le 
concurrently ensuring the public's safety. 

The need to conduct realistic assessments on the cost 
impact on the Industry of changes to current safety 
standards, and to seek 1ndustrjr.s input on these 
assess i n  en t s . 

The need to avoid an undue and iinnecessary level of 
detail in applicable regulations and regulatory 
oversight, particularly where there is no 
c o n-e s p on d in g enhance in en t of pub 1 i c safety . 

The need to assure the Industry that our extensive 
expertise and experience in the launch business will 
be given due consideration. especially in the absence 
of any evidence that the Industry has failed to 
adequately address and meet the need to ensure 
public safety. 

After thoroughly reviewing the NPRM, we have 
concluded, individually and collectively, that the NPRM 
does not adequately address any of the above-listed 
concerns. Set forth below is a discussion of the issues that 
are of coininon concern to the drafters of this submission. 
As noted earlier, a more detailed discussion of the specific 
t e r m  set forth in the NPRM are addressed in Volume I 1  of 
this con sol idated su bin iss ion. 

Current Relationship With The Federal Ranges 

Given the maturity of the Industry, a brief note on the 
background and context of the processes and practices 
currently in place for the management and application of 
safety requirements at federal launch ranges (the 
"Ranges") is warranted. The Industry and the Ranges have 
worked together over the past forty years to assure public 
safety at the Ranges. During that time, the safetj, 
requirements for design and operations relating to launch 
processing and launches have evolved and improved. 
Lessons learned fi-om hundreds of launches and the 
development of new technologies have helped to establish 
a useful and manageable level o f sa fe t~ .  standards and the 
in e an s to i in p 1 e in en t corresponding safety req u irein e n t s . 

The Industry and the Ranges, working closely over man) 
years as partners, have developed a positive and mutuallq 
beneficial relationship. This relationship ensures public 
safety while providing sufficient flexibility to 
accommodate various launch systems. Moreover. it 
maintains public safety without placing undue hardships 
on launch operators or adversely impacting the often- 
aggressive schedules and cost considerations that the 
competitiveness of the market demands. 

We cannot overemphasize the criticality to the Industry of 
the relationship between the Industry and the Ranges - a 
relationship which took over forty years to establish and 
refine to its current efficiencies. It is imperative that 
Industry's relationship with the Ranges. or an equivalent 
relationship with another executive agency. be maintained. 
without interruption, to ensure not only public safety but 
also the viability of the Industry. 



Discussion of Significant Issues 

During O L I ~  overall assessment of the NPRM, we attempted 
to identifJ those areas that raised the most significant 
concerns. While many of these concerns also will be 
reflected in the coininents addressing the issues set forth in 
Volume I I  of this submission, which addresses the specific 
terms of the NPRM, the issues listed below are those that 
we beljeve are echoed throughout the NPRM and, as such. 
will have to be addressed on a broader level. 

I. Competing Safety Requirements on the 
Federal Ranges 

Currently, technical safety certification for launch 
processing and launches from Federal Ranges is performed 
by the Ranges themselves, in close coordination with the 
launch operator. Preliminary analysis of the structure and 
implementation of the safety certification process set forth 
in the NPRM raises two m j o r  concerns: 

1 .  Who is the technical safety certification authority for 
launch processing and launch operations with whom 
the launch operators will directly interface? 

2. Which document takes precedence for safety 
compliance ifand when the NPRM becomes law? 

As noted previously, for the past forty years the Industry 
has worked very closely with the Ranges on implementing 
the applicable requirements. This task has been 
accomplished in a manner that ensures that public safety 
standards are either met or exceeded. As also discussed 
above, the exemplary safety record is the product of a 
process and relationship that has evolved over many years 
and with the full and complete cooperation and 
coordination of the Ranges and the Industry. 

The Industry's current and historical experience with 
regard to safety cei-tification has been to work directly with 
the Ranges in certifying launch systems as safe for 
processing and launch from the Ranges. Likewise. the 
Ranges are present and available on a real-time basis to 
address and resolve issues relating to fulfillment of public 
safety requirements. The Ranges have consistently 
executed their role in a inanner that avoided imposing 
undue hardship on the Industry. The processes currently in 
place are mature, conservative, flexible, effective and 
proven. 

If the NPRM is implemented as presented, ambiguities are 
created as to M9hic.h agency will serve as the technical 

3 
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safety certification interface for launch processing and 
launches following the promulgation of the NPRM as a 
final rule.' 

If the Ranges recede from their present role and the 
primary responsibility for dealing with safet) certification 
at tlie Ranges is transferred to the FAA,  we believe 
strongl) in  the need for a clear and well-thought out 
transition plan. Such a plan would take into account the 
complexities and inherent difficulties involved in  
replacement of the Ranges b> the F A A  as the prime 
technical interface on safety certi tication issues. In 
addition. the plan must allow for a reasonable time period 
in which to execute the transition smootlili\. The close 
working relationships between the Industry and the 
Ranges. hich require intense involvement and direct 
interfaces on an ongoing basis, often i n  real-time. must 
also be taken into account. Clarification of this point is 
critical to tlie Industry due to its impact on daily operations 
and schedules and the need for consistenc). transparency 
and predictability in adequately addressing safety 
certification matters for all affected launch pro,- <Trams. 

With regard to the precedence of' documented 
requirements. for now we anticipate that. if tlie NPRM is 
proinulgated as drafted. for some period after the 
publication of the new F A A  regulations. EWK 127-1 (as 
well as its current means and methodology of 
implementation and application) would remain in effect. 
The NPRM states that. in the event of a conflict between 
these two doc uinen t s, "F,4 A reqir ir em mts  )i-ill goverki 
licensed Iuirnch operations. ' *  (' As a practical matter. 
however. the need to resolve an> potential conflicts or 
ainbiguities arising froin the dual application of different 
sets of safety requirements will require discussion and 
negotiation. Such a process demands a reasonable amount 
of time to reach resolution of such issues to preserve the 
continuity of existing programs and commitments. 

As the NPRM would affect only coininercial launches (and 
ERW 127-1 would continue to apply to all launches), we 
also are concerned that the rules for government launches 
will be significantly different from the rules for 
coininercial launches. We are concerned that these 
disparate approaches, which would apply to launch 
services providers operating the same classes of launch 
vehicles for coininercial and government launches, will 
prove inefficient, unduly burdensome and will not enhance 
public safety. 

In suinmar]r'. our review of the NPRM indicates that the 
ambiguities and potential conflicts created by 

. .  ' 
flic NI'IZM makes brief mention ot' the 1:AA.s proposal for 
supplanting the Ranges' implementation and certification process. but 
I'ails to specifically address I i o ~  the transition o t  certification 
responsibilit? fiom tlie Ranges to the I-AA \ \ I l l  be e\ecuted. 
N P K M  f'rcamblc. Section I I .  p. (73935. 
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implementing two sets of safety requirements at the same 
time will, at a minilnuin, prove unduly burdensome. 
Moreover. since the FAA's proposed safet), requirements 
are significantly more conservative than those of the 
Ranges in several areas (i*iz,, design. testing, analysis and 
operations). such dual implementation will prove 
extremely costly to implement. Lach of clarity with regard 
to the FAA's intended means and methodology of 
application and implementation will also inevitably impose 
delays in operational activities and scheduling. The 
changes, differences and potential conflicts in the 
approaches between the two sets of safety requirements 
will thus have significantly adverse cost and schedule 
effects on the Industry. Requiring launch operators who 
launch a m i x  of government and conimercial payloads 
fr-om the same launch facilit) to comply with a 
dual/parallel set of launch safety requirements introduces a 
need to create and maintain two costly separate sets of 
analyses, documentation. operational procedures and 
launch approval processes to meet the separate 
requirements. All of this results in imposing additional 
costs, delays and burdens on the launch operator, itvith no 
coiiiiiie)i~siri'utC increase in piihlic strfct!*. 

In a world market that is already extremely competitive, 
the requirement to satisfy additional requirements as well 
as the potential need to redesign current vehicles to meet 
the new requirements set forth in the NPRM will 
indisputably result in a significant and adverse cost impact 
to the Industry. Given tlie Industry's need to respond to 
the increasingly aggressive competition posed by foreign 
launch providers in a global market of increased supply 
and decreased demand, the imposition of additional costs. 
operational burdens and delays on the Industry will 
ultimately result in a reduction i n  the Industry's market 
share. This is an outcome which gives rise to grave 
concern, particularly where the costly effects of meeting 
the new requirements will not offer any enhanced 
protection to the public than what currently is being 
achieved. 

II. Loss of Operational Flexibility (Highly Detailed 
Safety Requirements Implemented and 
Administered as Law) 

Over the j.eurx range safeci. officers and luzrnch operators 
have \vorked together in developing fle-rihle and 
responsive approaches to the implementation of sajetj? 
reqzrirenients. These approaches both protect the pzrblic 
and wppor f  aggres~ ive lazrncli J chcc1irle.s. I f  the detailed 
reqzrii*enientL\ of the NPRh4 ure trdopted us drqfted. 
believe thut this c'i'iticul flexihilitj~ in the iniplenientatioii of 
safetjj recpircnients will he significant(\. liniited. Although 
the NPRM alloii~.s Iazrnch operutor,, t o  denionstrate the 
udeqiruq- of ulternati\-e upproticlie\ to conip1icirice. ~ I ' C  are 
concerried that [he proc~ess w i t l d  he irndzr(1. bzrrdensonie 
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The Industr! is deeply concerned about the loss of 
operational flexibility that would occur if the NPRM were 
promulgated as drafted. due to the implementation of the 
safetj requirements as Iegul requirements rather than 
technical guidance. This concei-n is heightened by the 
combination of this change in status u ith the extraordinary 
level of detail of those requirements (which is discussed in 
fiii-ther detail in Section IV). The significant change in 
status of these two aspects on the proposed requirements 
will adversely impact the Industr!l‘s abilitq to demonstrate, 
in a tiinel! and cost-effective manner. how alternative 
means of iinpleinentation (or design solutions) can be 
equallq sufficient to protect public safety. 

Unlike a tiiial rule, EWR 127- I does not have the status of 
law. Tlic fle,vibilitj> of thi.s rtiiige~ \Lifer\. rcqzrireriients 
~loczinient 1 5  reudi!)? appurerit h- i~~rtzrc) of tlw fuct (hut 
tliere I 5 no 5 ingle vehicle de\ ign tliut sti.rctl\* coiiiplies iz>ith 
the lettcv- of ull applicable E WR 12-- I sufctl. iwprrrenients 
This variation in application. however. is consistent in its 
achieveinent of the primarj objective of meeting or 
elceeding public safety standards. The inherent flexibility 
of the range safety requirements has allowed a balance to 
be struck between the needs of preserving public safety 
and the Industry’s need for operational flexibility. This 
tlexibilitq is critical to the Industry and is possible onlj, 
because of EWR 127-1‘s status as a technical guidance 
document. The Ranges‘ implementation of EWR 127- 1 
ensures public safety by focusing on meeting the intent, 
rather than the strict letter, of the requirements. This 
approach avoids imposing undue hardship of the Industry. 
This is he\ to the Industry’s viability. 

The NPRM briefly discusses the concept of “alternate 
means of achieving the same safety goal” and the 
requirement. in such a case, for the launch operator to 
b*cIeurl\. utid convincinglj? denionstrate uii eyzrivulent level 
of’  sufhtj, . . .‘” in order for the FAA to consider that 
alternative. This proposed standard is a legal. evidentiary 
standard and is not appropriate when making technical 
judgments on whether proposed deviations meet rigorous 
safety standards. Moreover. no indication is given as to 
how this process would apply in situations requiring real- 
time responses. It is thus unclear how this process will 
avoid unnecessary schedule delays and the incurring of 
additional costs where public safety is in  fact not 
negativel! impacted. We are concerned that the process of 
convincing the FAA that an alternate approach provides an 
equivalent level of safety will prove unduly burdensome 
and. in some instances, unworkable. compared to the 
tailoring process with the Federal Ranges. This concern is 
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particularly heightened where the original requirement 
retains the status of law and the required standard for 
establishing the appropriateness of a proposed deviation is 
inherently difficult to meet. 

Ill. Adverse Cost and Schedule Impacts 

The NPRM indicates that a cost benefit analysis is required 
for FAA rulemaking and that such analysis is subject to 
public comment and ‘ I . .  . en.szri*e.s [hut issires regarding cost 
ure tuken into trccozrnt.” In the Preamble to the NPRM. 
the assertion is made that the impact on the Industry of the 
NPRM will be minimal and/or insignificant. As examples: 

“Tlie F,3A hu.5 deternlined thut there would be no 
additionul hzrrden to respondent,\ over and above thui 
which the Office o f  Munagenient unu’ Budget has alreau(\* 
upproved under the e,xisting rule. titled, ‘Comnierciul 
space Transporlu t ion Licensing Replatiom. ’ 

’‘ The F X 4  gives dire consideration to  czrrrent practices iri 
space trun.sportation, generail\. inidving lazrnches j w n i  
fi?derul site. ’’ 

“The incwriientul cost c?f this proposal is expected to he ut 
ni o s  t , ni in ini a I. 1 7  

The Industry respectfully but firmly disputes the assertion 
that the NPRM will have no significant effect on the costs 
of launch processing and launch operations. We note that 
the FAA in making its determination did not consult any of 
the companies joining in this subinission or. to our 
knowledge, any other members of the Industry. We 

Quotes trom NPIZM p 63963. k q x ” o r h  Reduction Act and 
Regulator\ 1-k aluation 5umiiiar\ 
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respectfull) suggest that, without such consultation, the 
FAA's conclusions about costs are not comprehensive and 
can only be. at best, preliminary. We strongly believe that 
the NPRM. if proinulgated as drafted. will add substantial 
cost to ei-ei:~. launch vehicle program and every launch. 
While the NPRM asserts that a cost savings may be 
realized. the Industry was unable to duplicate the 
conclusions set forth in that analysis. We strongly 
disagree with the premise that the cost impact of the 
NPRM hill be minimal. Our preliminary estimates 
indicate an adverse impact to us collectively on a rough 
magnitude of order ranging fi-om $500 inillion to $ 1  
billion. We present our individual cost impact analyses 
relating to the impact stemming from implementation of 
the N P R M  in separate submissions in support of our 
determination. 

We also believe it important to note that the issue of cost 
impact is one of critical importance to the Industry. Over 
the past several years, attainable prices for coininercial 
launches have dropped signiticantly. This corresponds to 
an increase in the Supply of launch services available to 
satellite owners and a decrease in demand for those launch 
services. Indeed, projections of demand for launches over 
the past several years have been consistently 
overestimated. Further, the aggressive competition 
presented bJ8 non-U .S. launch operators, particularly those 
that enjoy significant levels of continued foreign 
government support. is evident and well documented. As a 
result. the Industry has had to endure increasingly smaller 
margins and heightened pressure to compete even more 
aggressive11 just to maintain coinmercial viability. In an 
industry already subject to deteriorating financial health, 
any potential cost impact gives rise to grave concern. 

IV. Highly Detailed, Legally Mandated Design 
Requirements versus Performance-based 
Standards 

The NPRAi' r.epires an extraordiriari!. high Ic13el of detail 
for design, tcJsting, analjsis und oper-utions. The level umi 
\cope o f  dettiil required under the NPRh! ivoirld inipose u 
ignificunt birrden on laimch operators who ulreadi~ have 

un estublidied safety record. I t  is d s o  i4nu*ieldj), if not 
irnreulis tic.. to try to appli. dettriled hzrt ~inifoi*ni design 
\tandad\ to launch qstems a\ \*uried in design us, for 
c).yuniple. the EEL I/ progranis trnd the Pegusirs launch 
i*ehicle. ,2i'oi.eover, detailed implenientation niechanisni.s 
thtrt are too difficult or t i ~ i e - c ~ ~ i ~ z r t ~ i i n ~ ~  to niodifi? ~ w i i l d  
\tifle or. ut best. inipede the de\*clopnient of new sufetjj 
upproucher. T&is is antithetical to the overull goal of the 
NPRM - t o  optimize pzrblic scifc.0, ut  luzrnch sites. For. 
these rem om, 1t.e note our belief thut hroucl public safeh. 
pidelipier ure most <f@ctive crt achieving the primary 
objective of eriszrr-ing pzihlic .safetj.. und specific desi<qri 
reqzrirenicrit.\ or solzrtions ( to  the extent the!' are issired) 
trre most ef#ectii*e when provided u s  technical giridunce for 

We are aware that. in order to assist the FAA in achieving 
their primary ob-jective. the Ranges recoininended 
continuation of the approach that has evolved at the 
Ranges and which has, as previously noted. led to an 
exemplary safety record with the Industry. It is our 
understanding that the FAA, when drafting the NPRM. has 
tried to emulate the safety requirements currently being 
applied via EWR 127-1. 

Moreover, we acknowledge that the current version of 
EWR 137-1 does include highly detailed design 
requirements. The success of the current EWR 127-1. 
however. does not arise from what level of detail it 
contains. Rather its success is grounded on its status as 
technically based guidelines as well the processes. 
understandings and relationships that allow flexibility i n  
the application and iinplementation of those requirements. 
To illustrate and amplify this point. we note that, in 2000, 
the Air Force Space Command tasked the National 
Research Council ("NRC") to review current range safetj 
guidelines and procedures. The N RC report. Streuniliriing 
Spuce Liiirnch R q q e  Sufkh.. makes the following 
observations and recoininendations relative to EWR 127- I : 

EWR 127-1 specifies in detail how, to comply with 
established risk standards rather than expectin, (1 users to 
develop their own methods of' compliance. These 
detailed requirements create the need for extensive 
"tailoring" of' EWR 127- 1 for each new launch vehicle to 
allow the use of alternate methods that are more practical 
than the specified methods of compliance. The 
committee believes that a more ell'ective approach would 
be to streamline EWR 127-1 to focus on baseline 
performance-based requirements and move detailed 
solutions and lessons learned to a range user's handbook. 
This would draw a clear distinction between non- 
negotiable performance-based requirenients and 
recommended methods ol'conipliance that can be waived 
ifan equally effective alternative is available and the user 
accepts the burden of demonstrating its effectiveness. 

Priniarv Recommendations on EWR 127-1. AFSPC 
should simplify EWR 127-1 so that all requirenients are 
performance-based and consistent with both established 
risk standards for space launch (e.g.. E, of30  1 IO-') and 
ob-jective industry standards. The process of revising 
EWR 127-1 should include the following steps: 

0 

0 

Eliminate requirements that cannot be validated. 
Remove all design solutions fi-om EWR 127-1. 
Establish a range user's handbooh or other controlled 
document to capture lessons learned and design 
solutions recognized bq the ranges as acceptable 
means of compliance (Requirements should be 
retained in EWR 127- I ). 
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Form a joint governiiientiiiidustrj team to establish 
procedures for periodicallj updating EWR 127- I and 
ensuring that future requirements are perforniance- 
based. 
Converge the modeling and analysis approaches. tools, 
assumptions, and operational procedures used at the 
Western and Eastem Ranges.“ 

Siinilarl!. in 1994, the Office of the Under Secretary of 
Defense for Acquisition & Technolog), chartered a Process 
Action Team (.‘PAT”) on Military Specifications and 
Standards. The resulting PAT report stated that industry 
involvement in the development of the first draft of new 
performance-based standards was essential. The report 
also noted that the transition from detailed implementation 
based specifications to performance-based standards is not 
an overnight process. The report prqjected a five to ten 
4 ear transition period for inan)’ areas. 

The PAT report also cited the need for a culture change in 
the oversight of the launch industr) fi’oin a culture of risk 
aversion to that of risk management. In particular. the 
PAT recognized that the Department of Defense (“DoD”) 
is conservative and, in many cases. tends to over specify 
its requirements. The report noted that many requirements 
are carried over from previous requirements documents on 
the assumption that what worked before will work again. 
The report also noted that. once established, requirements 
are difficult to change or remove. and that in  spite of 
specific instructions that standards should be tailored to 
prograin needs, tailoring was fi-equentlq not permitted 
because the advocacy groups who wrote the documents 
insisted on complete compliance. 

Management standards tend to be particularlq hard to 
change because they have their o\vn advocacj groups. 
While these groups were created to provide expert advice 
in their own technical specialties. theq are often lobbyists 
for the military standards thej represent. The), are 
empou ered by DoD Instruction 5000.2. which lists 52 
specifications and standards describing how these 
technical disciplines are to be incorporated in the 
acquisition process. This provides a mandate for the 
advocac! groups to resist anything less than full 
implementation of the codified wisdom embodied in  their 
standards. “I 

The report also cautioned that as the military services 
transition to performance-based standards that military 
handbooks containing guidance on how to properly apply 
the standards might be overly applied. 

C) 

I O  

National liesearch Council Report. S r r c w n ~ l ~ ~ ~ ~ 7 g  .S/iulcv Luz/ncli 
l<u/?gcl .\i/fi./?, (2000). ISBN 0-309-009-3 1-9. 

Report 01’ I’rocess Action Team on Militar! Speci tications and 
Standards (Office of the Onder Secretar! of L>etknse li,r Acquisition 
K: ‘l-cchnolo&?!,) ( 1994). 

Industry concurs with the conclusions reached in the NRC 
and the PAT reports. and recoininends that the 
recommendations reached by those reports be applied to 
the NPRM. 

It is our understanding that the FAA has attempted to 
reduce the incidence of design solutions, or 
implementation requirements (as opposed to functional or 
performance safety requirements). Our review reveals. 
however, that a significant number of design solutions 
remain embedded i n  the NPRM technical requirements. 
especially in the appendices to Subpart 417. In everq 
instance in which a launch operator does not meet the 
letter of these design solutions (and there are literally 
hundreds of them on most launch programs), the NPRM as 
proposed would require the launch operator to “cleui*/~. 
uiid c‘oti\~imitigli* u’eniomti.ute uti eqii i i ‘uletit level of’stifet!. 
. . . t o  the FAA l o  guin uppi.o\~ul of‘ the ultei*ncrfiiTc> 
trp/?r.otrc‘/I..- ‘ ‘ Because of the volume of individual 
requireinents involved. as well as the high legal standard 
sought to be imposed. we are concerned that the process 
will be extremely burdensome. time-consuming and costil. 
while simultaneously failing to commensurately improve 
or enhance public safety. 

We believe that the NPRM‘s discussion of the FAA‘s 
Boeing Sea Launch certification experience clearl), 
demonstrates that a launch program can be certified by the 
application of broad public safety goals and acceptance of 
alternative means to achieve those goals. Public safet! 
standards can be met or exceeded without promulgating 
detailed safety implementation requirements. We believe 
that if Sea Launch had sought FAA certification under a 
regulatory regime as set forth in the NPRM. the process 
would have been far slower and more expensive for the 
launch operator with no measurable iinproveinent in 
safety. 

If the FAA requires the level of detail for design and 
testing requirements as are set forth in the NPRM. we are 
concerned that we will be forced to request relief from 
each requirement for which there is or may be an 
alternative means to provide the equivalent level of safety. 
If these requirements were levied at the broader or higher 
level (i. e. ~ as standards), then the Industry would be able to 
retain latitude in choosing design and testing approaches 
while the FAA would still receive verification that the 
objectives of its Rules are being satisfied. Such an 
approach would encourage continuing development of 
even more robust design and engineering solutions and 
alternatives without compromising public safety. 

For these reasons, we strongly recoininend that an) 
requirements included in any final rule not be high11 
detailed and rigid in nature. Performance-based standards 
would provide more flexibility while concurrentlq 

” N P K M  Prcamble. 5ection 111. p 63924 
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maintaining public safety- and without incurring the 
significant and adverse costs noted above (particularly if 
released and applied in guideline format rather than as 
legal mandates). 

V. Additional, More Conservative Requirements 

The additional and highly conservative requirements that 
the N P R M  would impose fall into the following major 
categories: data collection, reporting and updating, 
analysis and casualty expectation calculations, and new 
component testing requirements. Imposition of these 
requirements will require the Industry to both redesign 
current launch vehicles and modify designs and 
operational approaches to both existing and future launch 
systems. This will impose significant additional costs and 
operational impacts to the launch processing and launch 
efforts for all launch operators. 
Furthermore. in seeking to applq these additional and more 
conservative requirements, the FAA acknowledges in the 
Preamble of the NPRM that no inci.ccr.sc~ in safeh, is 

17 We pro\ ide our comments on thew additional and more conw\ati\ e 
requirciiiciit\ in more detail in Voluiiic I I 

expected us u i.esillt qf  iiiiplciiic~7tulioii o f '  the NPRM. ' ' 
Therefore, we must question why the additional 
requirements are being imposed, especially when 
considering the adverse impact on the Industry's costs, 
schedules and operations. If the proposed requirements 
confer no benefit on any of the FAA's constituencies. then 
we respectfully submit that the FAA should refrain from 
imposing such requirements on the Industry. 

For ease of reference, the following are examples of some 
these additional requ ireinents: 

I .  

3 -. 

? 
3 .  

4. 

To 

A mandatorq, collective E, limit for all hazards 
coin bined with extrenielq conservative failure 
probabi 1 ities 

Surveillance of statistical analysis of ship density 
traffic for -jettisoned body impacts downrange and 
outside of flight hazard area 

Requirement for launch dai\ forecasts of downrange 
winds 

Statistical source population densities must be 
multiplied by a factor of I O  

illustrate the impact of -just one of these examples, 
consider the requirement for determination of a collective 
mission risk ( E ,  ). The E, values from downrange debris 
risk assessment alone will be close to, or surpass the 30 x 
IO-') E, criteria for most missions with the desired flight 
azimuths that involve African or European overflights. 
Even when it is possible for a launch vehicle to have a 
downrange mission E( less than 30 s IO-", the ability for 
the mission to accommodate all other aspects of launch 
risk seems unreasonable. The FAA apparently recognizes 
the fact that meeting the collectii.e 30 x E, criteria 
may not be possible. The NPRM preamble states: 

For example. the FAA expects that no launch in the 
foreseeable future would be able to meet the E, criteria 
o f  30 x IO'(' i f  the planned trajector] involved placing a 
gate in a flight control line that would result in overflight 
o f a  city or other densely populated areal4 

The concept of aggregating all potential launch risk into a 
single, collective E, will undoubtedly restrict launch 
availability and cause launch delays, both of which are 
extremely costly. Unfortunately. the FAA's desire to 
utilize a single E, is not being driven by any current, 
unacceptable risk to the public. The fact is. that the actual 
public risk can only be realized at one given point in the 
launch tiineline. If a launch vehicle is terminated during 
up-range flight, there is no threat to the down-range public. 

s 
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Conversel!,. by the time down-range public is potentially 
endangered. the up-range public is clear of risk. It is 
unreasonable to aggregate all launch risk into a single 
collective risk evaluation. 

We respectfully assert that the currently required 
calculations and assessments provide adequate safety 
levels. As the new requirements afford no added value, 
are cost11 to implement and introduce further potential for 
schedule delays, they should be excluded from any tinal 
rule. 

VI. Restrictions on Grandfathering, Tailoring and 
Waivers 

Where public safety is not conipromised or adversely 
affected. the Federal Ranges presently allow 
grandfathering for sub-systems on launch vehicles that 
become non-compliant when new safety requirements are 
levied b! later versions of the range safety requirements 
documents. The issue of grandfathering is briefly 
mentioned in the NPRM, but the accompanying text 
addresses only waivers granted to launch operators by the 
Federal Ranges. We respectfully assert that all three of the 
mentioned practices as implemented by the ranges - 
grandfathering, tailoring and waivers (as well as "meets 
intent'' certifications) - form a supporting pillar of the 
Industrj 's operational efficiency and competitiveness. 
Furthermore. there has never been any evidence or 
assertion that these practices present any adverse 
implications for ensuring that public safety standards are 
met andfor exceeded. As such. these practices should be 
continued as currently applied and implemented. with any 
modifications to them undertaken only after consultation 
with the Industry as well as other interested and affected 
parties. 

The NPRM's brief mention of the grandfathering concept 
implies that continuing modifications to safety components 
would have little effect on cost because the Industry often 
performs minor changes to each vehicle to address specific 
missions. While it is true that the Industry does 
accoinrnodate minor changes for various missions, we 

respectfully point out that the main goal of any coininercial 
launch program is to make each vehicle configuration 
standard to the tnaxiinum extent possible. I t  is this 
"standardization" which faci I i tates the coininercial 
viability of the Industry, and allows for credibility of the 
program, operational and procedural efficiencies. as we1 I 
as cost savings. 

It should dso he m f e d  thcrt ckiu~igi~s to L I ~ '  flight .rujet\. 
,r?:rteiii ure iii LI categoi:i* qiiite diffiwtit from tho., c' 
I I  i is r io17 -p L] i '1 iliiii. c h ~ i i g a  t o  LI c'c 011 i 11 i o du t L' .\p e c i fie iii i5 s io 17 

r.eclziri.enie,it.r. Because of the criticality of the flight safetj 
components, changes are particularly expensive and often 
time-consuming because of the testing required and the 
design and testing review process required." 

Presently. the Federal Ranges also allow tailoring of the 
specific design requirements included i n  EWR 127- 1 .  
Through the use of tailoring agreements, the Industr! 
operates under arrangements with the Ranges where 
systems and operations often do not strictly meet the letter 
of all range safety requirements.'" In such cases, however. 
the Range has determined that those systems and 
operations do meet the intent of the applicable safet! 
requireinents without compromising public safetj . 
Tailoring precludes the need to issue deviations, waivers or 
meets intent certifications every time the range regulations 
change. I ' The Federal Range safety organizations 
periodically issue updates to safety documents. However. 
the existence of such new requirements does not 
necessarily make an existing system unsafe or expose the 
public to greater safety risks. Thus, requiring the range 
user to modify their systems to meet the new requirements 
is not justified from a safety or cost point of view. 

As written, the NPRM will require significant and 
continued tailoring for each launch vehicle prograin. The 
1997 version of EWR 137-1. on which the NPRM is 
based. contains over 9000 specific safety requirements. It 
is important to note that it is the tailored version of safetlr 
requirements that are used to control the safety of current 
launch programs, and that the zintcrilorcd version of EWR 
137-1 was used as the basis for the NPRM. If the FAA 
does not accept and adopt such tailoring agreements as 
they currently exist and are being implemented, and 
instead requires redesign of existing systems and 

It should be noted that the Industr! purchases and maintains 
substantial inventories of tlicse  component^. Changes to design or 
testing requirements \+.oitld reqiirc moditication and re-testing of 
e\ i st i ng in\ en tories . 
I .iheu ise. tailoring agreements a l l o ~  fix s! stems and operations to 
deviate trom Range safet! requircmt'nts \+here the requirements do 
not appl! to that s! stem or operation. 
Since passage of the Commercial Spacc Act o f  1984. seven different 
kersions oi'the 177- I Satet! Requirements have been issued for the 
lastcrn and Uestern IZanges alone. 
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programs. this will result in significant cost impacts and 
program delays. The same analysis applies to any 
retroactive revocation of current waivers by the FAA. 

Currentl). all of the designs and operations for each of our 
individual launch programs meet tailored and/or 
grandfathered applications of either E WR 127- 1 or 
previous versions of the range safety requirements 
documents. These tailored applications were the result of 
negotiations and discussions held between the launch 
operator and the relevant Range. Often, these negotiations 
require lensthy periods of time and intense involvement, as 
well as the expenditures of substantial S L I I ~ S  by the launch 
operator. We are gravely concerned that a requirement by 
the FAA to redesign current vehicles to meet the new rule 
would have significant cost and schedule effects on a 
launch operator's programs. This concern is amplified by 
the fact that the NPRM requirements are significantly 
more conservative than those i n  EWR 137-1 or its 
predecessors. The effort that would be required to 
integrate the new requirements and/or re-assessments and 
re-evaluations, particularly for existing programs, would 
be extensive and extremely costly. Moreover, in light of 
the Industry's excellent safety record. which we believe is 
a reflection of the effectiveness of the Ranges' safety 
requirements. we question the necessity and prudence of 
the FAA's more conservative approach. 

VII. Impact of Proposed Procedural Changes and 
New Requirements for Launch Licenses 

The NPRM proposes that a significantly greater amount of 
data and information be included as part of the launch 
license application and subsequent supplemental 
submissions relating to that license. than is currently 
required. The level of detail and the nature of the 
information give rise to a significant concern that 
maintenance of the license itself will become an unduly 
burdensome and unwieldy process. without adding value 
or efficiencies in terms of providing relevant information 
to the FAA in a timely manner. Furthermore. the process 
proposed by the NPRM fails to realistically take into 
account the dynamics and schedule requirements of the 
launch process. 

As an example, the NPRM proposes that tests. analyses, 
various reports, plans, schedules. etc.. should now be 
included and incorporated as prwt of the launch license. 

(They currently are not). Once included as part of the 
license, these items must be kept current. Doing so will 
require parallel amendments of the actual license itself to 
take into account any changed, modified or updated 
circumstances. Many of these new requirements constitute 
constantly evolving documents or situations that reflect the 
complex dynamics of the launch process. This proposed 
change to the licensing procedure would entail an 
extensive. administrative burden that is currently not part 
of the process of obtaining and maintaining a license. 

The NPRM also proposes that the license process now 
begin twentyfour months prior to the cominencement of 
licensable activities.Ix In addition to the new and 
significant amounts of additional data and information that 
the NPRM would require to be submitted, this is a 
s u b s t a n t i a 1 I y I on g e r I e ad - t i in e fo r preparing , s u bin it t i n g 
and maintaining a license than what is currently required. 
Typically. only very basic data and analysis products are 
available prior to 18 months from the expected launch 
date. Some programs do not have detailed data and 
analysis products available until less than 6 months prior to 
launch. Even if it is possible to perform detailed analyses 
and tests early in the launch program integration cycle, 
analyses and tests performed too early in the pro, Orain 
integration cycle may be invalid later in the cycle. 
resulting in extra and unplanned work. Most launch 
operators are accustomed to making submittals 
incrementally, when the needed input data are available. 
and i t  is less likely that the input data will change. The 
Federal Ranges have been flexible in accoininodating 
launch operator submittals on a best efforts basis. 
regardless of the submittal dates specified in EWR 127- 1 .  

The NPRM also proposes requiring the launch operator to 
obtain FAA approval of any alternate analysis method or 
any proposed alternate flight safety system that does not 
satisfy crll of the subpart requirements (including all 
requirements contained in referenced appendices) b'before 
its license application or application for license 
modification will be found sufficiently complete to initiate 
review pursuant to tj 4 13. I 1 of this chapter." In effect. this 
would mean that all tailoring agreements (evidencing 
approval of any proposed alternative means of compliance 
with public safety requirements) must be documented in 
the license. Experience has shown that tailoring 
agreements with the Federal Ranges have taken as long as 
two to three years to accoinplish. Tailoring can be an 
ongoing. intensely involved process. We are deeply 
concerned as to how the tailoring mechanism will be 
affected, or can even be implemented. via the launch 
license. 

I 8  Fiirthermorc. thc extension of this preceding time period is more 
significant when one recognizes that licensable activities often 
coiiitiieticc months before the actual launch. or flight. 
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Given the complexity of launch processes, coupled with 
the level of detail required b j  the NPRM. the need to 
negotiate and resolve tailoring agreements for each point 
that differs from the technical requirements set forth 
therein i l l  be extraordinarily time-consuming and 
burdensome. Worse, if a launch license approval were 
delayed pending completion of tailoring agreements the 
launch operator could suffer potentially devastating 
tinancial losses, as well as damage to its reputation as an 
on-time provider. The impact these proposed changes to 
the licensing process would have on the competitiveness of 
the U.S. launch industry in the global marketplace cannot 
be overstated. 

No explanation or insight is provided as to what value is 
added or efticiencies are introduced into the launch license 
process as a result of the proposed changes. We find it 
difficult, moreover, to reconcile the onerous process 
proposed in  the NPRM for obtaining and maintaining a 

launch license when it is directly contrasted with industry 
trends showing that commercial missions are targeting a 
much shorter time span fi-om time of order to launch. 

We propose that these changes to the launch licensing 
process should be re-considered and withdrawn. If they. or 
some aspects of the changes. are included, then we 
recommend that the notification approach be modified to 
constitute a inore flexible and informal cotnrnunication 
method. Such a method could provide the FAA with the 
data and information it deems relevant, independent from 
(but pursuant to) applying for and maintaining the launch 
license. I n  addition, we would respectfully recommend 
that the proposed timelines for requiring submissions to 
the FAA take into account inore realistic timing 
requirements and the complexities of the launch process. 



Conclusion 

The FAA plays a critical role in the U.S. launch industry. 
and we acknowJledge and support the FAA's mandate of 
ensuring public safety with regard to launch processing 
and launch activities. Likewise. we support the other 
aspects of the FAA's mission in considering national 
security concerns and promoting the U.S. commercial 
space launch industry to meet its mandates. We believe 
that the continued viability and competitiveness of the U.S. 
launch industry, for which our public safety record is a 
mainstay. equates to the FAA and the Industry jointly 
pursuing the same mutual objectives. 

In December of 1999, then Deputy Defense Secretary John 
Hainre coininented that the U.S. Department of Defense 
had crafted a strategy (vi:., the EELV Program) to link its 
need for assured access to space to a robust U S .  
Coininercial Launch Sector.'" Likewise. both the National 
Aeronautics and Space Act "I and the CSLA address the 
importance of an economically prosperous US coininercial 
launch industry for supporting and enhancing the national 
security of the United States. The CSLA specifically 
states that: "Providing lazrncli sei.l~iceL\ und reentq- 
services h?. the private sector is consistent with the 
nationul .rec.riritj~ and.foreign poliq.  interests of the United 
States and itwild he .facilitated hj. stahlc>. minimul, and 
trppropl-itrtc~ regulator?, gziidelines thut ure fair(-\. and 
expedit io z 1 5 11. upplied. '"' 
We are firmly committed to ensuring public safety and 
enhancing the national security ofthe United States. We 
are likewise committed to working with the FAA in 
achieving these mutual objectives. We believe, however, 
that the NPRM does not represent the most efficient and 

effective approach towards meeting those objectives. We 
firmly maintain. in fact, that the NPRM. if issued as a final 
rule, will result in the serious erosion of the robustness and 
international competitiveness of the U.S. coininercial 
launch industry by. among other things: 

1 .  

3 
d .  

3.  

4. 

I 11 

Significantly increasing financial and operational 
costs. 

Eroding requisite operational flexibility on the part of 
launch operators. 

Adversely impacting the launch industry's schedulins 
processes and capabilities. and introducing significant 
de I ay s . 

Discouraging alternative methods of meeting safety 
requirements. 

summary, it is our considered opinion that 
implementation of final regulations as written in the 
NPRM will have a profound adverse effect on both the 
operational and financial aspects of launch activities 
conducted by our respective companies. We believe tltcit 
the NPRM proposes sigrtificrrnt clianges to ci prover1 arid 
robust safety process citicl does so tit an ettormous cost to 
itidustry without ittcrentetttcil betiefit to public safety. We 
believe this was not the intent of the FAA and respectfully 
submit that the FAA's responsibilities along these lines 
can be fulfilled more effectively with an alternative 
approach to that presented in the NPRM. 



Recommendations 

We thus have concluded that the implementation of this 
NPRM in its current form will have a significant negative 
effect on the U.S. launch business. The Industry lauds the 
achievements in public safety that have been attained to 
date, and supports and is proud to participate in the 
continued enhancement of those requirements. The Industry 
is convinced, however, that the FAA public safety 
responsibilities can be positively fulfilled with an alternative 
approach to the one presented in the NPRM. 

As noted. we are completely coininitted to helping assure the 
FAA mandate for public safety and we offer our experience 
and expertise to the FAA in the development of a final rule 
that meets that mandate in a more cost-effective, consistent 
and efficient manner while maintaining the exemplary public 
safety record that the U.S. launch industry has maintained 
for over forty years. Accordingly, we respectfully propose 
t h e fo 1 1 ow i n g recommend at i o n s : 

A. Publish a revised NPRM applicable only to Non-Federal 
Ranges: 

1 )  Address and adopt all recoininended changes and 
coininents (see applicable recommendations 
regarding the proposed approach to Federal Ranges 
below); and 

2 )  Hold a public hearing during the public comment 
period for revised NPRM. 

B. For Federal Ranges: 

1 )  Identify a single agencq responsible for consistent 
implementation and uniformity of range safety 
rules and safety certifications for coininercial and 
govern in en t I aun c h e s : 

2)  If the Air Force is to continue as this single 
agency, support and encourage the involvement 
of the Industry in re-writing EWR 127-1 to 
reflect performance-based standards; 

3 )  If FAA assumes responsibility for the 
implementation, application and certification of 
safety rules: 

a) Adopt a phased approach to achieve FAA 
objectives: 

b) Revise requirements to performance-based 
standards, to be released and applied in 
guideline forinat rather than legal 
mandates ; 

i )  

ii) 

ii i)  

iv) 

v )  

vi) 

Implement only the highest-level 
safety requirements as law. 

Re-draft requirements in a way that 
encourages alternative solutions and 
reduces oversight . 

Create a formal process for validating 
requirements. Eliminate requirements 
that cannot be technically justified. 

Include industry in the entirety of the 
development and validation process. 

Reduce demands for data for each 
launch. 

If detailed requirements are deemed 
necessary. create a series of guidance 
documents (e.<?., RCC handbooks or 
advisory circulars) to incorporate such 
detailed design solutions. Utilize 
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RECOMMENDA TIONS 

launch operator prepared documentation 
(c.g., test and analysis plans, test 
procedures. etc.) to control launch vehicle 
spec i fic i in p 1 em en t at i on. 

vii) Establish a process for periodically 
reviewing and re-validating the standards 
involving industrj review and input. 
Eliminate or rewrite requirements that are 
frequently tailored or waived. 

c )  Establish a COMSTAC working group to work 
with the FAA i n  drafting a separate NPRM 
eliminating the concerns set forth herein. and 
to establish an open and ongoing dialogue with 
FAA (working group to 

include Industry and other affected parties): 

Accept and adopt current design and 
operational procedures. without requiring 
re-evaluation or re-certiiication: 

Establish, in consultation with Industry, a 
reasonable time period in which to 
transition fi-om existing arrangements with 
regard to range safety to any proposed 
alternate arrangement( s); and 

Publish a new N P R M  for application to 
Federal Ranges. 
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Introduction 

The major members of the United States launch industry 
(Lockheed Martin Corporation, The Boeing Company, 
Orbital Sciences Corporation, Sea Launch, and 
International Launch Services, Inc.), hereafter referred to 
as the “Industry”, conducted a detailed review of the 
NPRM. This review was performed to assess the technical, 
operational, legal, and financial impacts of the proposed 
regulations on the commercial launch industry. 

The Industry review included independent and joint 
evaluation of the NPRM by experts in the ground safety, 
system safety, and flight safety disciplines. Areas of non- 
compliance or disagreement were noted, and, whenever 
possible, suggested changes to the wording of the NPRM 
requirements were made, along with the rationale for the 
suggested changes. These detailed comments made by the 
Industry experts also included responses to specific FAA 
requests for comments. 

In general, the Industry comments reflect common 
concerns. However, due to the uniqueness of the programs 
represented, some requirements might impact some 
vehicles but not others. In some cases, the individual 
review comments are shown to further assist the FAA in 
understanding Industry concerns. 

It is apparent that the FAA put considerable thought and 
effort into the development of the NPRM. The 
contributions of the 30’ and 45* Space Wings are also 

evident. It is notable however, that the Industry was not 
included in the requirements determination prior to 
publication of the NPRM. Industry access to the NPRM 
authors during the comment period was also limited due 
tothe legal nature of the document. The Industry is 
concerned that. while this approach will generate specific 
comments, it comes far short of producing the meaningful 
exchange of information necessary to create a new 
document of this magnitude. The Industry believes joint 
industry and government participation in the development 
of new safety standards is essential if the new standards 
are to maintain the excellent safety record provided under 
the current safety process, while at the same time 
encouraging, facilitating, and promoting commercial 
launches by the private sector. 

This volume is divided into nine sections: The first section 
contains an introduction and summary of the overall 
Industry review comments on the NPRM. The next eight 
sections contain the more detailed review discussions, 
including the proposed alternatives to the requirements 
offered in the NPRM. In these sections, added words are 
shown in bold blue text, deleted words are shown in blue 
text with strikethrough. The requirements listed in the 
paragraphs of NPRM Subpart C Section 417.235 and 
Appendix C were not considered applicable for the 
companies participating in this review, therefore, no 
review was performed for those NPRM paragraphs. 



Summary of Comments 

The comments on the following pages were made by the 
Industry reviewers in an attempt to emphasize the major 
concerns with the NPRM after performing the more 
detailed Industry review presented in the following 
sections. The comments are organized into groups 
representing the NPRM Subparts and Appendices that 
were reviewed by the Industry ground safety, flight safety, 
and system safety review teams, respectively. 

Summary of Comments for Subparts A, B, and E - 
General and Ground Safety 

A major concern with these Subparts is that much of what 
has been addressed there is also covered in applicable 
federal range documents. Such duplication raises 
significant concerns about different and/or conflicting 
interpretations between the two agencies with regard to the 
same basic requirement. Other concerns include possible 
overlaps between the NPRM and OSHA, EPA, NEC and 
other federal regulatory agencies’ requirements. It seems 
by this rule that the FAA will be the final authority over 
those areas for issuing a launch license, but the FAA 
cannot give the licensee the authority to deviate from the 
requirements of other federal agencies. 

The requirements in this rule should be consolidated into 
specific sections instead of spread between 415, and 417. 
Also, 417 sections A and B should be a general 
introduction to each area and the requirements should be 
placed into the applicable C, D and E sections. 

Overall, we believe that there is too much specificity in 
these subparts. A preferable approach would be to address 
the manner in which a process is to be implemented, rather 
than how a specific test or action should be accomplished. 

Summary of Comments for Subpart C, Appendices 
A, B, G, and I - Flight Safety Analysis 

The NPRM should establish that the current flight safety 
analysis and launch support requirements, methodologies, 
policies, and procedures implemented by the range safety 
organization at an existing federal launch site are 
acceptable to the FAA for commercial launches at that 
launch site. A launch operator submittal that is acceptable 
to the existing range safety organization at a federal range, 
for a commercial launch at that range, should also be 
acceptable to the FAA. 

It is very problematic to require all launch operators to be 
able to develop the capability to perform the same flight 
safety analysis and launch support tasks currently 
performed by the range safety organizations, or their 
subcontractors, at the federal ranges. Aside from the 
tremendous cost and schedule impact to the launch 
operator, there is a need to maintain a separate range safety 
organization at the federal ranges that is independent of the 
launch operator to ensure that there is no conflict of 
interest, or perceived conflict of interest, in any flight 
safety analysis or launch support task that could 
compromise public safety. Even if the federal range safety 
organizations were contracted by the launch operator to 
continue to perform flight safety analysis, the launch 
operator will be obligated to oversee, validate, and verify 
these analyses, since the NPRM proposes to make the 
launch operator responsible for all flight safety analyses. 
The launch operator will have to expend significant effort 
and resources to oversee and independently verify and 
validate flight safety analyses that have been the exclusive 
responsibility of the federal range safety organizations. 

There should be one set of requirements, one set of data 
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submittals, and one certifying agency for each launch 
program. The NPRM, as written, will complicate the safety 
approval and certification process. For launches at a 
federal range, launch operators should not be required to 
make separate, but different submittals for the same flight 
safety analysis to the federal range safety organization and 
the FAA. Launch contractors have developed 
methodologies, software, and procedures to comply with 
the analysis product requirements established by the range 
safety organization at each federal range; therefore, all 
launch operator flight analysis submittals should be sent to 
that range safety organization, with copies available for the 
FAA, if requested. 

Restricting the total mission Ec to 30 x will prevent 
most, if not all, new commercial vehicles with orbital 
missions from launching at the Eastern Range, and 
possibly some other ranges, especially considering the 
failure probabilities proposed in the NPRM for vehicles 
with few launches. Due to the increased conservatism 
required by the NPRM, the Ec values from downrange 
debris risk assessment alone will be close to, or surpass the 
30 x Ec criteria for African or European overflights. 

The risks posed by a launch vehicle in a launch area are 
mutually exclusive to the risks posed by the downrange 
overflight of populated regions, and it is much too 
conservative to combine the two risks and establish a 
collective Ec limit. It would be much better to establish 
separate Ec risk criteria for all phases of flight where 
hazards to populated regions are possible, as long as the 
criteria are designed to mitigate public risk, but reasonably 
permit vehicles to launch. 

The proposed changes to ship surveillance practices 
currently employed by the federal ranges would result in 
decreased launch availability and increased cost without a 
significant benefit to public safety. 

The concept of modifying launch licenses for every minor 
change is unrealistic, especially if the process is enacted as 
law. It is likely that time, effort, and money will be spent 
in legal and technical negotiations with the FAA trying to 
prove that a change, no matter how insignificant, is still 
covered by the original launch license. Vehicle and flight 
design are very dynamic processes, and launch operators 
require flexibility in responding to changes. For non- 
federal ranges, the FAA should deal with changes in a 
manner similar to the Flight Plan Approval and Launch 
Approval processes at the federal ranges, which provide 
the needed flexibility to launch operators, ensure the public 
is protected, and minimize schedule and cost impacts. For 
launches from federal ranges, the existing Flight Plan 
Approval and Launch Approval processes at the federal 
launch site should be acceptable to the FAA. 

flexibility. Launch operators will not always be able to 
perform the flight safety analysis as early as the FAA 
requires, especially in the case of newer vehicles, since 
much of the information required to perform the analysis 
may not be available. The FAA should permit the 
flexibility in submittal schedule currently available from 
the range safety organizations at the federal launch sites. 

Establishing requirements in one document that apply to 
all launch programs and all launch sites is extremely 
difficult, if not impossible, unless the requirements are 
general, or performance-based, rather than specific and 
detailed. More general requirements permit much more 
flexibility not only for current launch programs and launch 
sites, but for future launch programs and launch sites as 
well. 

Summary of Comments for Subpart D, Appendices 
D, E, F, and H - Flight Safety Systems 

The proposed regulation will require significant and 
continued tailoring for each launch vehicle program. The 
time and effort required to tailor this document for a new 
program will be substantial for both the launch operator 
and the regulatory agency. Subpart D should be limited to 
performance-based requirements that are applicable 
without tailoring. Detailed implementation and discussions 
of exceptions should be put in a document that can be 
treated as guidance. Vehicle requirements should be 
separated from ground systems requirements. 

FTS reliability is shown as a goal in EWR 127-1, but as a 
hard requirement in the proposed regulation. The analysis 
and tests needed to demonstrate that FTS components meet 
the reworded requirement will be a significant cost impact. 
For example, the proposed regulation includes a 
requirement to perform ordnance qualification tests on 2994 
flight units in a flight configuration to demonstrate that 
ordnance initiation occurs across each flight configured 
interface with a reliability of 0.999 at a 95% confidence 
level. (Ref Appendix E 417.39 C2). 

The NPRM holds alternate methods to a higher standard. 
As written, the proposed regulation seems to imply that 
any flight safety system that does not meet every 
requirement in subpart B, subpart D, and the appendices 
referenced in these subparts would be considered an 
“alternate flight safety system”. Using this interpretation, 
all flight safety systems used for current vehicles would be 
categorized as alternate flight safety systems. Per the 
NPRM wording, vehicles using alternate flight safety 
systems must pose significantly less risk and must be 
launched from an unpopulated area. 

The NPRM also includes new design, analysis, and test 
requirements for ground-based command control systems The FAA submittal schedules for flight safety analyses 

should be flexible, and the NPRM should permit this 
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and support systems, as well as requirements for flight 
safety crew qualifications. In many cases, these 
requirements are not being met today by the federal 
ranges, and would be impractical to implement for non- 
federal ranges. The NPRM also attempts to make the 
launch operator responsible for oversight of the Federal 
Ranges. 

The rule should not have firm time constraints without 
very good technical justification (e.g., 6 months before 
flight, 10 days before flight, etc.). Time constraints can be 
a constant source of waivers. Should the FAA choose to 
retain these time constraints, additional thought must be 
given to the purpose of the requirements and how the 
requirements are written. 

The proposed regulation requires the launch operator to 
obtain FAA approval of any alternate analysis method or 
any proposed alternate flight safety system that does not 
satisfy all of the subpart requirements “before its license 
application or application for license modification will be 
found sufficiently complete to initiate review pursuant to 3 
413.1 1 of this chapter.” In effect, this would mean that all 
tailoring agreements must be documented in the license. 
Experience has shown that tailoring agreements with the 
federal ranges have taken two to three years. 

The approval process needs to be streamlined and clarified. 
There are too many things tied to the license. For example, 
the launch operator is to work flight termination system 
(FTS) preflight failure resolution as a license modification. 
This will lead to many delays. There should be at least 
three levels of submittals with corresponding levels of 
approval : 

1. Information needed at time of application (this would 
include conceptual descriptions of Flight Safety 
Systems, and development and test plans). 

2. One-time data submittals to be supplied during the 
course of development, including design review 
materials, qualification test reports, etc., environments 
updates, delta qualifications, etc. These should not be 
tied to the license. 

3. Day-to-day working correspondence, including failure 
notification and corrective action, etc. These should 
not be tied to the license. 

The NPRM does not address future safety systems and 
range architectures. No guidance is provided for future 
solutions including autonomous flight termination systems, 

or the use of space-based assets for flight termination. 

Appendices D, E, F, and H. Due to time constraints, the 
Industry review of the NPRM flight safety system 
requirements focused primarily on Subpart D. 
Consequently, this volume does not provide a complete 
evaluation of these appendices. A significant number of 
comments relative to these appendices were collected and 
have been included in this volume for future reference. 
The Industry team did not have the opportunity to review 
each others comments on these appendices. Consequently, 
the recommendations shown in these appendices are 
generally the recommendations of the company that 
submitted the comment, and may not represent the 
Industry recommendation. However, the similarity of 
comments in many areas is typically an indicator of the 
type of issues that will need to be addressed. 

The following general observations about the appendices 
can be made. First, the appendices contain detailed 
requirements which, in the view of the Industry, are not 
performance-based. Second, the NPRM does not 
differentiate between requirements in Subpart D and 
requirements in the appendices. Both are considered 
mandatory and legal requirements. The Industry 
understands the desire of the FAA and Air Force Range 
Safety to maintain detailed guidance for the design, test 
and analysis of flight safety systems. The Industry also 
recognizes that some launch vehicle operators have 
previously requested Range Safety to provide detailed 
guidance to clarify what the safety wings would or would 
not approve. However, the Industry also believes that it 
would be a serious mistake to write design solutions into 
law. The Industry also believes that it will be very 
difficult to make periodic updates to the appendices. Our 
general recommendations are as follows: 

1. Move all detailed requirements currently in the 
appendices to some form of document that can be 
considered as guidance (e.g. design bulletins, advisory 
circulars, Range Commanders Council handbook, etc). 
The location chosen should be easy to update so that 
changes can be made periodically as appropriate. It 
may also be practical to modularize the requirements 
into smaller subjects (e.g. FTS component testing, 
FTS analysis, command destruct systems design, 
automatic destruct systems design, etc.) 

2. Use test plans and procedures created by the launch 
operator to control flight safety system design, testing, 
and analysis to document the specific implementation 
for each program. 
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